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(54) Complex tool 

(57) In a complex tool to be installed on a machine 
tool capable of turning machining and milling machining, 
a main body (21) a is provided, inserts for turning ma- 
chining (22, 23, 26) are installed on the main body, and 
inserts for milling machining (22, 25) and inserts for drill- 
ing machining (22, 25) are installed on the main body, 
so that turning machining and drilling/milling machining 
can be executed by the inserts installed on the main 
body without tool exchange. Turning machining and 
drilling/milling machining can be executed without tool 
exchange, and effective machining is possible, saving 
time and labor for tool exchange. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] This invention relates to a complex tool which s 
is a tool installed on a complex machining machine tool 
capable of turning machining and milling machining 
wherein a plurality of inserts is installed on a single hold- 
er portion and turning machining and rotational tool ma- 
chining, such as drilling/milling machining can be exe- 
cuted with one tool. 

[0002] In such kind of machine tool, tools are divided 
into tools for turning machining and tools for drilling/mill- 
ing machining in the past. And, machining is performed 
in such a manner that a tool installed on a tool rest is 
attached or detached so as to exchange, fitting to ma- 
chining to be performed from now on every change of 
machining contents. 

[0003] In such a machine tool, it is necessary to ex- 
change a tool every change of machining contents. 
Then, the time for tool exchange decreases machining 
efficiency, inconveniently. Then, a proposal for improv- 
ing machining efficiency is that the trouble of tool ex- 
change is saved using a complex toot installing a plural- 
ity of tools thereon. 

[0004] But, the diameter of the complex tool is made 
bigger since a plurality of cutting tools is installed on a 
cylindrical holder case or so as it is in a conventional 
complex tool. Besides, there is such a problem that drill- 
ing/milling machining is impossible although a plurality 
of kinds of turning machining is possible. 
[0005] The object of the present Invention is to provide 
a complex tool having a smaller diameter, capable of a 
plurality of kinds of turning machining and drilling/milling 
machining with one tool, taking the above-mentioned 
circumstances into consideration. 

SUMMARY OF THE INVENTION 

[0006] The invention of claim 1 is complex tool to be 
installed on a machine tool capable of executing turning 
machining and milling machining, comprising: 

a main body in a bar shape, installing inserts on its 
top end being free to attach and detach; 
a concave portion formed on said main body from 
an outer peripheral portion of said main body in a 
direction of an axial center of said main body along 
said axial center direction from a top end portion of 
said main body; 

a plurality of insert installation faces fomned on said 
main body, putting said concave portion therebe- 
tween; and 

said insert installed on said insert installation face. 

[0007] In the invention of claim 1 , a plurality of insert 
installation faces is formed in the concave portion 
formed from the outer peripheral portion of the main 
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body for the direction of the axial center of the main 
body , putting the concave portion therebetween, and 
the Insert Is directly installed on the insert installation 
face. Then, a plurality of inserts can be located on the 
main body with high density. Even If a plurality of inserts 
is installed, the outer diameter of the complex tool can 
be smaller Besides, inner diameter machining and end 
milling machining can be executed from the diameter 
having smaller hole with the complex tool. Then, effi- 
cient machining is possible. 

[0008] Besides, cutting chip of the two inserts located 
in the concave portion can be eliminated by one con- 
cave portion, thereby the diameter of complex tool can 
be further made smaller. And, the diameter of the tool 
can be made smaller, so that the stability of the machin- 
ing of the complex tool at high speed can be improved. 
[0009] The invention of claim 2 is the complex tool, 
wherein a plurality of said concave portions is formed. 
[0010] in the invention of claim 2, a plurality of con- 
cave portions is fonned, and a plurality of inserts can be 
provided with each concave portion. Then, more kinds 
of machining is possible. 

[0011] The invention of claim 3 is the complex tool, 
wherein said inserts located putting said concave por- 
tion therebetween are installed on said insert Installation 
portions such that both cutting directions are opposite 
to each other. 

[0012] In the Invention of claim 3, the inserts located 
putting the concave portion therebetween are installed 
on the insert installation portions such that both cutting 
directions are opposite to each other. Then, the inserts 
can be located so as to oppose to each other, sharing 
the concave portion, and location of inserts with high 
density is possible. 

[0013] The invention of claim 4 is the complex tool, 
wherein a recess is formed on said main body for said 
insert. 

[0014] In the invention of claim 4, a recess is formed 
on the main body of the complex tool with respect to the 
insert. Then, machining is possible with the present 
complex tool without Interference between the insert to 
be used for machining and a workplace. 
[001 5] The invention of claim 5 is the complex tool as 
set forth in claim 2, wherein at least two Inserts having 
the same cutting direction, of a plurality of said inserts 
located on a plurality of said concave portions are pro- 
vided such that their top edges are located with equal 
distance with respect to said axial center of said main 
body. 

[0016] In the invention of claim 5, drilling machining 
of the diameter con^esponding to the tool edge distance 
of at least two inserts is possible, making use of at least 
two inserts located with equal distance. Besides, milling 
machining is also possible, efficiently making use of a 
plurality of inserts. 

[0017] The invention of claim 6 is the complex tool as 
set forth in claim 2, wherein said insert is located such 
that a top edge of said insert offsets to said concave 
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portion side a predetermined distance from a radial face 
witli said axial center of said main body as its center. 
[0018] Intlie invention of claim 6. the insert is located, 
offsetting on ttie concave portion side a predetermined 
distance on a radial face with the axial center of the main 5 
body of the complex tool as its center. Then, the thick- 
ness of the main body portion for Installing the Insert can 
be made thicker so as to endure the stress generating 
at the time of machining. Therefore, chatter can be pre- 
vented. 

[001 9] The invention of claim 7 is the complex tool as 
set forth in claim 4, wherein a plurality of said recesses 
is formed per one insert. 

[0020] In the invention of claim 7, a plurality of the re- 
cesses is formed for each insert. Then, a plurality of dif- 
ferent machining corresponding to the recesses can be 
set for each Insert, and various kinds of machining is 
possible. 

[0021 ] The invention of claim 8 is the complex tool as 
set forth In claim 4, wherein said recesses Include a re- 
cess fomned on said top end of said main body, hollow- 
ing a central portion of said main body. 
[0022] In the invention of claim 8, the recess is formed 
on the top end of the main body, hollowing a central por- 
tion of the main body. Then, the recess helps elimination 
of chips at the time of drilling machining or milling ma- 
chining, and smooth machining is possible. 
[0023] The invention of claim 9 is complex tool to be 
installed on a machine tool capable of executing turning 
machining and milling machining, comprising: 

a main body; 

an insert for turning machining installed on said 
main body; and 

an insert for milling machining installed on said main 
body; 

whereby both turning machining and milling ma- 
chining can be executed by said inserts installed on 
said main body without exchanging tools. 

[0024] In the invention of claim 9, turning machining 
is possible with the insert for turning machining installed 
on the main body and milling machining is possible with 
the Insert for milling machining. Then, both turning and 
milling machining can be executed without tool ex- 
change, and efficient machining is possible, saving trou- 
ble and time for tool exchange. 

[0025] The invention of claim 1 0 is complex tool to be 
installed on a machine tool capable of executing turning 
machining and drilling machining by rotating tool, com- 
prising: 

a main body; 

an insert for turning machining Installed on said 
main body; and 

an insert for drilling machining installed on said 
main body; 

whereby both turning machining and drilling ma- 
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chining by rotating tool can be executed by said In- 
serts installed on said main body without exchang- 
ing tools. 

[0026] In the invention of claim 1 0, turning machining 
is possible with the insert for turning machining installed 
on the main body and drilling machining is possible with 
the insert for drilling machining. Then, both turning and 
drilling machining can be executed without tool ex- 
change, and efficient machining is possible, saving trou- 
ble and time for tool exchange. 

[0027] The invention of claim 11 is the complex tool 
as set forth in claim 9 or 10, wherein said insert is pro- 
vided being free to attach to and detach from said main 
body. 

[0028] In the invention of claim 11 , the insert is attach- 
ably and detachably provided. Then, worn or damaged 
insert can be easily exchanged, and it is very convenient 
on its maintenance. 

[0029] The invention of claim 12 is the complex tool 
as set forth in claim 9 or 1 0, wherein said insert for turn- 
ing machining also serves as said insert for milling ma- 
chining. 

[0030] In the invention of claim 1 2, the insert for turn- 
ing machining also serves as the insert for milling ma- 
chining. Then, more kinds of machining is possible with 
small numbers of inserts. 

[0031] The invention of claim 13 is the complex tool 
as set forth in claim 9 or 1 0, wherein said insert for turn- 
ing machining also serves as said insert for drilling ma- 
chining. 

[0032] In the invention of claim 13. the insert for tum- 
ing machining also serves as the insert for drilling ma- 
chining. Then, more kinds of machining Is possible with 
small numbers of inserts. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0033] 

Fig. 1 is a control block diagram showing an ex- 

ample of a complex tool according to 
present invention and a complex machin- 
ing machine tool to which the complex tool 

is applied; 

Fig.2 is a view for showing an example of the 

present complex tool, (a) is a front view, 

(b) is a view seen from arrow I of (a) and 

(c) is a view seen from arrow J of (a); 

Fig.3 is a schematic view obliquely showing an 

example of the present complex tool; 

Flg.4 is a schematic view for showing drilling 

machining when the complex tool accord- 
ing to the present invention is used; 
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Fig.5 is a schematic view for showing turning 

drilling machining when the complex tool 
according to the present invention Is used; 

Fig.6 is a schematic view for showing end milling s 

machining when the complex tool accord- 
ing to the present invention is used; 

Fig.7 is a schematic view for showing turning 

rough machining of outer diameter when 10 
the complex tool according to the present 
invention is used; 

Fig.8 is a schematic view for showing turning 

rough machining of end face of outer di- 
ameter when the complex tool according 
to the present invention is used; 

Fig.9 is a schematic view for showing turning 

rough machining of end face of outer di- 20 
ameter when the complex tool according 
to the present invention Is used; 

Fig.10(a) is a schematic view for showing groove 
machining of outer diameter and 

Fig. 1 0(b) is a schematic view for showing screw ma- 
chining of outer diameter when the com- 
plex tool according to the present Invention 
is used; 30 

Fig. 11(a) Is a schematic view for showing groove 
machining of inner diameter and 

Fig. 11(b) is a schematic view for showing screw ma- 35 
chining of Inner diameter when the com- 
plex tool according to the present invention 

is used; 

Fig. 12 is a schematic view for showing groove ^0 
machining of outer diameter when the 
complex tool according to the present in- 
vention is used; and 

Fig. 13 is a schematic view for showing recess ^5 
machining when the complex tool accord- 
ing to the present invention Is used. 

DESCRIPTION OF THE PREFERRED 

EMBODIMENTS so 

[0034] Fig. 1 is a control block diagram showing an 
example of a complex machining machine tool to which 
the present complex tool is applied. 

[0035] A complex machining machine tool 1 has a ss 
main control portion 2, as shown in Fig.1 . With the main 
control portion 2, an input portion, such as a keyboard 
5, a system program memory 6, a tool file 7, a machining 


program memory 9, a spindle control portion 10, a tool 
rest control portion 11 and a display 12 are connected 
through a bus line 3. A spindle motor 13 is connected 
with the spindle control portion 1 0. With the spindle mo- 
tor 13, a spindle 15, being free to rotate, drive and po- 
sition with axial center CT provided parallel to a direction 
as shown by arrows A and B, that is, Z-axis as Its center 
is connected. With the spindle 15, a chuck 1 6, which is 
an example of means for Installing a workpiece, is pro- 
vided. Claws 16a, 16a are provided with the chuck 16, 
being free to hold and release a workpiece 1 7 to be ma- 
chined having an outer diameter DI , being free to move 
and drive in a direction as shown by arrows C and D. 
[0036] Tool rest driving motors 1 9 (the plural number) 
are connected with the tool rest control portion 1 1 . A tool 
rest 20 is connected with the tool rest driving motor 1 9, 
being free to move and drive in the Z-axis direction and 
in the direction as shown by arrows E and F rectangular 
to the Z-axis, that is, in the X-axis direction by the tool 
rest driving motors 19. 

[0037] Furthermore, thetool rest 20 is provided, being 
free to move and drive in Y-axis direction rectangular to 
the X-axis and Z-axis, and rectangular to the paper, and 
in the direction as shown by arrows G and H which is B- 
axis direction with the Y-axis as Its center by the tool rest 
driving motors 19. 

[0038] A tool holding portion 20a is formed on the tool 
rest 20. A turning tool or a complex tool 21 according to 
the present invention (described hereinafter in detail), 
capable of milling/drilling machining is provided with the 
tool holding portion 20a, being free to attach, detach and 
exchange. Thetool holding portion 20a is provided, be- 
ing free to fix and hold the complex tool and other tools 
in a predetemnlned holding state, and being free to ro- 
tate, drive and position around rotational axis (axial 
center) CT2. When a main body 21 a of the complex tool 
is installed In the tool rest 20, the installation is executed 
so as to correspond the rotational axis (axial center) CT2 
of thetool rest and an axial center of the main body (also 
corresponds to "an axial center of the complex tool") 
CT3 with each other. 

[0039] Fig.2 is a view for showing an example of the 
present complex tool, (a) is a front view, (b) is a view 
seen from arrow 1 of (a) and (c) Is a view seen from arrow 
J of (a). And, Fig. 3 is a schematic view obliquely show- 
ing an example of the present complex tool. 
[0040] As shown in Fig.2 and Fig.3, the complex tool 
21 has the main body 21a in a round bar shape, taper- 
ingly formed on the right hand side of Fig.2(a). The main 
body 21a has an engagement portion 21c (the right 
hand from near the center of Fig.2(a)) In almost disc 
shape, and in almost U shape in its side, for engaging 
the complex tool 21 with the tool holding portion 20a of 
the complex machining machine tool 1 so as to install. 
At the top end of the main body 21 a, an insert installation 
portion 21b Is formed. 

[0041] Concave portions ("chip pockets" hereinafter) 
21 d, 21 d are provided with the insert installation portion 
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21b along the axial center CT3 of the main body 21a 
from top end 21 n of the main body 21 a with distance LI . 
Each chip pocket 21 d is provided, forming L character 
of groove with depth L2 from a main body outer periph- 
eral portion 21 p near the insert installation portion 21 b. 5 
The chip pocket 21 d is formed In such a manner that Its 
depth 12 is made smaller with approaching a base por- 
tion of the main body 21a, that is, with approaching the 
right hand of Fig .2(a). And, the chip pockets 21 d, 21 d 
are fomied on two portions at the pitch of about 90° with 
the axial center CT3 of the main body 21a as its center 
with almost point symmetry, as shown in Fig.2(c). Be- 
sides, insert installation faces 21 q are fonned on the 
main body 21a of the top end of the insert installation 
portion 21 b, putting each chip pocket 21 d therebetween. 
Four inserts 22, 23, 25, 26 are installed on the respective 
installation faces 21 q being free to attach and detach so 
as to face the chip pockets 21 d, 21 d. 
[0042] The inserts 22, 25 of the four inserts 22, 23, 
25, 26 are located in such a manner that perpendicular 
force f acting on a surface of the side facing the chip 
pocket 21 d generates left rotation with the axial center 
CT3 of Fig.2(c) as its center. And, the inserts 23, 26 are 
located In such a manner that perpendicular force f act- 
ing on the surface of the side facing the chip pocket 21 d 
generates right rotation with the axial center CT3 of Fig. 
2(c) as its center. That is, the inserts 22, 25 and the in- 
serts 23, 26 are respectively located in such a manner 
that respective cutting directions are opposite to each 
other. With respect to the inserts 22 and 26, the inserts 
23 and 25, which are respectively located at one same 
chip pocket 21 d, 21 d facing each other, the cutting di- 
rections of these inserts 22 and 26, the inserts 23 and 
25 are opposite to each other. 

[0043] The inserts 22, 25, located on the different chip 
pocket 21 d, having the same cutting direction are in- 
stalled In such a manner that the distance between top 
end 22a of outer peripheral portion and the axial center 
CT3 and the distance between top end 25a of outer pe- 
ripheral portion and the axial center CT3 are both dis- 
tance L3, as shown in Fig.2(c). By doing so, the top end 
22a of the insert 22 and the top end 25a of the insert 25 
can be rotated on a locus of a concentric circle by rotat- 
ing the complex tool 21 around the axial center CT3. 
Then, twice cutting can be executed by the inserts 22, 
25 for one rotation in drilling machining or milling ma- 
chining, for instance, then machining efficiency can be 
improved. 

[0044] As shown in Fig.2(c), recesses are formed on 
the peripheral portions of the inserts 22, 23, 25, 26 so 
as to cope with each machining. A recess 21 f, being 
gradually inclined from the top end 21 n of the main body 
21 a to the directions for the root (the innermost direction 
of the paper of the figure) of the complex tool 21 and the 
outer peripheral portion 21 q of the main body, is formed 
on the installation face 21 q side of the insert 22. Fur- 
thermore, a recess 21 g is provided with the recess 21 f, 
being inclined to the outer peripheral portion 21 p of the 


main body 21a, continuing to the recess 21 f. 
[0045] A recess 21 h, being gradually inclined from the 
top end 21 n of the main body 21a to the directions for 
the root (the innermost direction of the paper of the fig- 
ure) of the complex tool 21 and the outer peripheral por- 
tion, is fonmed on the installation face 21 q side of the 
insert 23. Furthermore, a recess 21 1, wherein the outer 
peripheral portion 21 p of the main body 21a is offset a 
predetermined quantity L6, is formed on the outer pe- 
riphery side of the recess 21 h, as shown In Fig.2(b). 
[0046] A recess 21 j, being gradually inclined from the 
top end 21 n of the main body 21a to the directions for 
the root (the innermost direction of the paper of the fig- 
ure) of the complex tool 21 and the outer peripheral por- 
tion 21 p, is formed on the installation face 21 q side of 
the insert 25. 

[0047] A recess 21 k, being gradually inclined from the 
top end 21 n of the main body 21a to the directions for 
the root (the innermost direction of the paper of the fig- 
ure) of the complex tool 21 and the outer peripheral por- 
tion 21 p, Is fonned on the Installation face 21 q side of 
the Insert 26. Furthennore, a recess 211 is fonned, 
notching the outer peripheral portion 21 p in a part, as 
shown in Fig.2(a). 

[0048] Furthermore, a recess 21m, having concave 
shape with the vicinity of the axial center CT3 of the cen- 
tral portion of the main body 21 a as its center, is formed 
on the surface of the top end 21 n of the main body 21 a, 
being surrounded by the four Inserts 22, 23, 25, 26. 
Then, the interference of the respective inserts 22, 23, 
25, 26 with respect to the workpiece 1 7 at the time of 
each machining can be effectively saved. 
[0049] And, the respective inserts 22, 23, 25, 26 are 
located in order to secure the thickness of an Insert sup- 
porting portion 21 e (the portion sandwiched between 
the chip pockets 21 d, 21 d) by which the inserts are sup- 
ported through the insert Installation face 21 q, especial- 
ly the thickness of the periphery of the axial center CT3 
of the main body, in such a manner that each tool edge 
offsets predetermined quantity in a direction for making 
thickness of the insert supporting portion 21 e bigger, 
that is, in the direction of the chip pocket 21 d from a 
radial face with the axial center CT3 as its center, as 
shown in Fig .2(c). That is, the insert 22 is located, off- 
setting distance o with respect to the radial face RP with 
the axial center CT3 as its center, and In a similar way, 
distance p for the insert 23, distance q for the insert 25, 
and distance r for the insert 26. 
[0050] Offsetting of the tool edge with respect to the 
axial center CT3 which is the center of the tool has 
caused the problem, such as dimensional en^or after 
machining In the past since it is difficult to correctly con- 
tact the tool edge with the workpiece. But, by moving 
the tool rest 20 the above-mentioned offset quantity in 
the Y-axis direction so as to position, the tool edge can 
be positioned at a proper position corresponding to the 
center of the workpiece (Z-axis). Then, wider thickness 
of the vicinity of the axial center CT3 of the insert sup- 
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porting portion 21 e can be secured, and the strength 
with respect to turning resistance can be obtained. 
Therefore, the complex tool 21 can be made smaller. 
[0051 ] At the time of drilling machining, the hole of the 
diameter bigger than one of the main body 21 a is ma- 
chined by helical machining with the complex tool 21 ro- 
tating and spirally moving. But, the tool edge of the insert 
22 or 25 is elongated to the axial center CT3 and the 
main body 21a Is rotated by making use of the inserts 
22, 25 which tool edges 22a and 25d are located with 
equal distance from the axial center CT3, so that a hole 
having diameter equal to distance L5 between the in- 
serts 22 and 25, almost equal to the main body 21 a can 
be machined similar to the case wherein a drill which 
nominal diameter is L5 is used. 
[0052] Holes 27, 27 for adding cutting oil from almost 
central portion of the inner diameter side of the engage- 
ment portion 21 c on the inclined faces of the chip pock- 
ets 21 d, 21 are provided with the complex tool 21 . Then, 
cutting oil can be added In the present complex tool 21 
during the machining, such as inner diameter machining 
wherein it is difficult to add cutting oil. Besides, the holes 
27, 27 are not formed on the top end portions of the in- 
sert installation portion 21b, but in the chip pockets 21 d, 
21 , so that the strength of the top end portions can be 
secured. As the result, the complex tool 21 can be made 
smaller. 

[0053] As explained heretofore, the diameter of the 
present complex tool 21 can be made smaller Then, 
stability at the time of high speed rotation can be im- 
proved. Besides, drilling/milling machining can be also 
executed since inner diameter machining on small di- 
ameter and high speed rotation are possible. 
[0054] Since the present complex tool 21 has the 
above-mentioned structure, a plurality of machining can 
be executed by installing this in the complex machining 
machine tool 1 . Methods of machining with the present 
complex tool 21 will now be explained hereinafter, refer- 
ring to the drawings. 

[0055] When machining is executed using the present 
complex toot 21 as shown In Fig.1, an operator firstly 
inputs machining data by a method of known automatic 
programming by operating the keyboard 5 so as to com- 
pose machining program. On this occasion, the main 
control portion 2 composes machining program on the 
basis of the machining data input by an operator accord- 
ing to a known automatic program stored in the system 
program memory 6, and the machining program com- 
posed is stored in the machining program memory 9. 
[0056] After the machining program concerning the 
workpiece 17 is composed, an operator Instructs the 
main control portion 2 to machine the workpiece 17 
through the keyboard 5. Receiving this, the main control 
portion 2 reads out the machining program concerning 
the workpiece 17 from the machining program memory 
9 so as to machine, appropriately driving the spindle 
control portion 10 and the tool rest control portion 11 . 
[0057] The tool to be used at this time is designated 


by the machining program. After the tool to be used is 
designated by the machining program, the main control 
portion 2 refers to the tool file 7 and reads out the tool 
data of the corresponding tool. In the tool file 7, the tool 
5 data necessary for machining is set for each tool as 
chart data. 

[0058] That is, for the complex tool 21 , indexing angle 
around the axial center CT2 (CT3) of the tool holding 
portion 20a (A-axis) is designated every inserts 22. 23, 

10 25, 26 according machining contents capable of ma- 
chining by the complex tool 21 in this too! file 7. By this 
A-axis indexing angle, the complex tool 21 is rotated and 
driven a predetermined A-axis angle from origin angular 
position around the axial center CT2 of the tool holding 

15 portion 20a of the tool rest 20 (in the direction as shown 
by arrows K and L of Fig.3), thereby the insert is selected 
and the insert 22, 23, 25 or 26 to be used for future ma- 
chining is positioned at a predetemriined position with 
respect to the workpiece. 

20 [0059] Besides, B-axis indexing angle at the time of 
machining with the inserts 22, 23, 25, 26 is stored every 
machining contents of the respective inserts 22, 23, 25, 
26 in the tool file 7. In the state that the predetermined 
insert is selected by the A-axis angle indexing, the se- 

25 lected insert is rotated around the B-axis at this time so 
as to index concerning the B-axis angle by this B-axis 
indexing angle. And, the insert is rotated and moved in 
the direction as shown by arrows G and H in the plane 
parallel to the X-Z plane so as to position the selected 

30 insert at the position fit to the machining to be executed 
from now on. 

[0060] The A-axis indexing angle and the B-axis in- 
dexing angle are thus designated in the tool file 7. there- 
by the tool installing a plurality of inserts 22, 23, 25, 26 

35 is appropriately selected so as to provide for machining. 
[0061 ] The tool rest control portion 1 1 drives a tool ex- 
changer (not shown) and selects the complex tool 21 
from a tool magazine (not shown) so as to install on the 
tool rest 20. After the complex tool 21 is installed on the 

40 tool rest 20, the tool rest control portion 11 refers to de- 
tailed data of the tool of corresponding insert concerning 
the tool (insert) of the complex tool 21 designated In the 
machining program from the tool file 7 so as to read out 
the A-axIs indexing angle and the B-axis indexing angle. 

45 [0062] The tool rest control portion 1 1 drives and con- 
trols a tool driving motor (not shown) built in the tool rest 
on the basis of the A-axis indexing angle and the B-axis 
indexing angle, which are read out so as to rotate the 
complex tool 21 around the axial center CT3. Then, the 

so insert 22, 23, 25 or 26 to be used for machining is se- 
lected and positioned. Besides, the B-axis driving motor 
is driven and the tool rest 20 is moved and driven in the 
direction as shown by the arrows G and H so as to po- 
sition the selected insert at a predetemriined position. 

55 [0063] Thereafter, the spindle 1 5 is rotated and driven 
at predetermined rotational numbers by the spindle driv- 
ing motor 13 so as to let the workpiece 1 7 be in rotating 
state or the tool holding portion 20a is rotated and driven 
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around the axial center CT2 by the tool driving motor so 
as to let the conriplex tool 21 be in rotating state. And, 
machining is executed according to the machining pro- 
gram as mentioned before, appropriately driving the 
workpiece 1 7 through the spindle control portion 1 0 and 5 
the complex tool 21 through the tool rest control portion 
11. 

[0064] As mentioned before, the insert 22, 23, 25 or 
26 of the complex tool 21 is indexed and positioned at 
a predetermined A-axts indexing angle by the complex 
machining machine tool 1 so as to select. Furthermore, 
the complex tool 21 is indexed and positioned at the B- 
axis indexing angle so as to locate the selected insert 
at a predetermined machining position with respect to 
the workpiece. And, the tool rest 20 is appropriately driv- 
en in the X direction and in the Z direction and the rota- 
tional number and the rotational direction of the work- 
piece 1 7 or the complex tool 21 Is controlled and driven, 
so that a plurality of machining can be executed. 
[0065] That is, tool exchange time for turning machin- 
ing and drilling/milling machining, used to be necessary 
in the past can be saved since a plu rality of kinds of turn- 
ing machining and drilling/milling machining can be ex- 
ecuted with one complex tool 21 . 
[0066] Besides, it is necessary to separately prepare 
a tool for turning machining and a tool for drilling/milling 
machining in the past. But, it is sufficient to prepare only 
one present complex tool 21 . Then, the cost of tools can 
be decreased when a plurality of machining is neces- 
sary. 

[0067] Embodiments when the complex tool 21 of the 
present invention is used will now be explained herein- 
after, referring to the drawings. 

[0068] Fig.4 is a schematic view for showing drilling 
machining when the complex tool according to the 
present invention is used. In a similar way hereinafter, 
Fig.5 is a schematic view for showing turning drilling ma- 
chining. Fig.6 is a schematic view for showing end mill- 
ing machining. Fig. 7 is a schematic view for showing 
turning rough machining of outer diameter. Fig. 8 and 
Fig.9 are schematic views for showing turning rough 
machining of end face of outer diameter. Fig. 10(a) is a 
schematic view for showing recessing machining of out- 
er diameter. Fig. 10(b) Is a schematic view for showing 
screw machining of outer diameter. Fig. 11 (a) is a sche- 
matic view for showing groove machining of inner diam- 
eter. Fig. 11(b) is a schematic view for showing screw 
machining of inner diameter. Fig. 12 is a schematic view 
for showing groove machining of outer diameter. Fig. 13 
is a schematic view for showing recess machining for 
grinding. 

[0069] When drilling machining is executed, the tool 
rest 20 is driven in the direction as shown by the arrows 
G and H by the B-axis driving motor so as to position in 
such a manner that the angle of the axial center CT3 is 
0''(the angle of the axial center CT3 parallel to the axial 
center CT of the spindle 1 5 is 0°, hereinafter) according 
to the above-mentioned machining program, as shown 


in Fig.4. In such a state that the spindle 15 Is fixed and 
held by the spindle control portion 1 0 and the workpiece 
17 is fixed, the complex tool 21 Is rotated around the 
axial center CT3 in the direction as shown by the arrow 
K at a predetermined rotational number. The relative po- 
sition of the complex tool 21 with respect to the work- 
piece 17 is properly driven and moved by the tool rest 
control portion 11 . Then, the workpiece 17 is drilled by 
the inserts 22, 25 so as to executed drilling machining. 
And, the top end portion of the insert support portion 21 e 
of the main body 21 a has the above-mentioned recess- 
es 21 f, 21 g, 21 j and the recess 21 m which top end cent- 
er is in concave shape. Then, machining can be execut- 
ed without the interference between the workpiece 1 7 
and the insert supporting portion 21 e of the top end por- 
tion of the main body 21a. The complex tool 21 is prop- 
erly driven and rotated around the axial center CT of the 
workpiece by the tool rest control portion 11 , remaining 
as the B-axis angle of the axial center CT3 is C in such 
a state that the workpiece 1 7 is fixed and held so as to 
execute helical machining, thereby drilling machining 
can be executed on the diameter bigger than outer di- 
ameter L5 of the complex tool 21 . On this occasion, chip 
due to cutting is eliminated outside through the chip 
pocket 21 d. 

[0070] When turning drilling machining is executed as 
shown in Fig.5, the B-axIs angle a of the axial center 
CT3 of the complex tool 21 is positioned at 10°so as to 
fix the complex tool 21 and the workpiece 1 7 is rotated 
at a predetermined rotational number in the direction as 
shown by arrow N according to the machining program 
in a similar way. And, the complex tool 21 is properly 
driven and moved with respect to the workpiece 17. 
Then, the workpiece Is turned by the insert 22 so as to 
execute tuming drilling machining. And, the top end por- 
tion of the insert support portion 21 e of the top end por- 
tion of the main body 21 a has the above-mentioned re- 
cesses 21 f, 21 g and the recess 21 m which top end cent- 
er is in concave shape. Then, machining can be execut- 
ed without the interference between a wall portion 1 7a 
of the workpiece 17 and the insert supporting portion 
21e. 

[0071] When end milling machining is executed as 
shown in Fig.6, the B-axIs angle a of the axial center 
CT3 of the complex tool 21 is positioned at Cso as to 
fix the workpiece 1 7 and the complex tool 21 is rotated 
at a predetermined rotational number in the direction as 
shown by arrow K according to the machining program 
in a similar way. And, the complex tool 21 is properly 
driven and moved with respect to the workpiece 17 in 
the X plane and In the Y plane in such a state that the 
B-axIs anglea of the axial center CT3 is fixed at 0*". 
Then, the workpiece 17 is milled by the inserts 22, 25 
so as to execute end milling machining. And, the top end 
portion of the insert support portion 21 e has the above- 
mentioned recesses 21f, 21 g, 21 j and the recess 21m 
which top end center is in concave shape. Then, ma- 
chining can be executed without the Interference be- 
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tween the wall portion 17a of the workpiece 17 and the 
insert supporting portion 21 e. 

[0072] When turning rough machining of outer diam- 
eter is executed as shown in Fig. 7, the insert 22 of the 
complex tool 21 is selected, and the B-axis angle a of 
the axial center CT3 of the complex tool 21 is positioned 
at 92'', for Instance so as to fix the complex tool 21 and 
the workpiece 1 7 is rotated at a predetermined rotational 
number in the direction as shown by arrow N according 
to the machining program in a similar way. And, the com- 
plex tool 21 is properly driven and moved with respect 
to the workpiece 17. Then, the workpiece 17 is turned 
by the insert 22 so as to execute turning rough machin- 
ing of outer diameter. When turning finishing machining 
of outer diameter Is executed, the insert 25 is selected 
according to the machining program and the B-axIs an- 
gle a of the axial center CT3 of the complex tool 21 Is 
positioned at 92^so as to execute similarly. And, the top 
end portion of the insert support portion 21 e of the main 
body 21a has the above-mentioned recesses 21f, 21 g, 
21j and the recess 21m which top end center is in con- 
cave shape. Then, machining can be executed without 
the interference between the workpiece 1 7 and the In- 
sert supporting portion 21 e. 

[0073] When turning rough machining of end face of 
outer diameter is executed as shown in Fig. 8, the insert 
22 is selected, and the B-axis angle a of the axial center 
CT3 of the complex tool 21 is positioned at 91 °so as to 
fix the complex tool 21 and the workpiece 1 7 is rotated 
at a predetermined rotational number in the direction as 
shown by arrow N according to the machining program 
In a similar way. And, the complex tool 21 Is properly 
driven and moved with respect to the workpiece 17. 
Then, the workpiece 1 7 is turned by the insert 22 so as 
to execute turning rough machining of end face of outer 
diameter. When turning finishing machining of end face 
of outer diameter Is executed, the insert 25 is selected 
according to the machining program and the B-axIs an- 
gle a of the axial center CT3 of the complex tool 21 Is 
positioned at 91*^80 as to execute similarly. And, the top 
end portion of the Insert support portion 21 e has the 
above-mentioned recesses 21f, 21 g, 21j and the recess 
21m which top end center is In concave shape. Then, 
machining can be executed without the interference be- 
tween the workpiece 17 and the insert supporting por- 
tion 21 e of the main body 21 a. 

[0074] When turning rough machining of end face of 
outer diameter is executed as shown In Flg.9, the Insert 
22 is selected, and the B-axIs angle a of the axial center 
CT3 of the complex tool 21 is positioned at Cso as to 
fix the complex tool 21 and the workpiece 1 7 is rotated 
at a predetemnined rotational number in the direction as 
shown by arrow M according to the machining program 
in a similar way. And, the complex tool 21 is properly 
driven and moved with respect to the workpiece 17. 
Then, the workpiece 1 7 is turned by the insert 22 so as 
to execute turning rough machining of end face of outer 
diameter. When turning finishing machining of end face 


of outer diameter Is executed, the Insert 25 is selected 
according to the machining program and the B-axis an- 
gle a of the axial center CT3 of the complex tool 21 is 
positioned at 0°so as to execute similarly. And, the top 

5 end portion of the insert support portion 21 e has the 
above-mentioned recesses 21 f , 21 g, 21 j and the recess 
21m which top end center Is In concave shape. Then, 
machining can be executed without the Interference be- 
tween the workpiece 17 and the insert supporting por- 

10 tion21e. 

[0075] When groove machining of outer diameter Is 
executed as shown in Fig. 10(a) or screw machining of 
outer diameter Is executed as shown in Fig. 10(b), the 
insert 26 is selected, and the B-axis angle a of the axial 

15 center CT3 of the complex tool 21 is positioned at 20''so 
as to fix the complex tool 21 and the wori<piece 17 is 
rotated at a predetermined rotational number in the di- 
rection as shown by arrow N according to the machining 
program in a similar way. And, the complex tool 21 Is 

20 properly driven and moved with respect to the workpiece 
17 in the axial center CT direction. Then, the workpiece 
17 is turned by the insert 26 so as to execute groove 
machining of outer diameter or screw machining of outer 
diameter. At the time of groove machining of outer di- 

25 ameter, both end portions 1 7c, 1 7c of a groove 1 7b can 
be chamfered by the shape of the insert 26 at the same 
time of turning. And, the top end portion of the insert 
support portion 21 e has the above-mentioned recesses 
21 k, 21 1 and the recess 21 m which top end center Is in 

30 concave shape. Then, machining can be executed with- 
out the interference between the workpiece 17 and the 
Insert supporting portion 21 e. 

[0076] When groove machining of inner diameter is 
executed as shown in Fig. 1 1 (a) or screw machining of 

35 inner diameter is executed as shown in Fig. 11 (b), the 
insert 26 is selected, and the B-axis angle a of the axial 
center CT3 of the complex tool 21 is positioned at 20* so 
as to fix the complex tool 21 and the workpiece 17 is 
rotated at a predetermined rotational number in the di- 

40 rection as shown by arrow M according to the machining 
program In a similar way. And, the complex tool 21 Is 
properly driven and moved with respect to the workpiece 
17. Then, the workpiece 17 Is turned by the insert 26 so 
as to execute groove machining of inner diameter or 

45 screw machining of Inner diameter. At the time of groove 
machining of inner diameter, both end portions 1 7c, 1 7c 
of the groove 1 7b can be chamfered by the shape of the 
Insert 26 at the same time of turning. And, the top end 
portion of the Insert support portion 21 e has the above- 

50 mentioned recesses 21 k, 21 1 and the recess 21 m which 
top end center Is in concave shape. Then, machining 
can be executed without the Interference between the 
workpiece 17 and the insert supporting portion 21 e. 
[0077] When groove machining of outer diameter is 

55 executed as shown in Fig. 1 2, the insert 23 Is selected, 
and the B-axis angle a of the axial center CT3 of the 
complex tool 21 is positioned at 110° so as to fix the 
complex tool 21 and the workpiece 17 is rotated at a 
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predetermined rotational number in the direction as 
shown by arrow according to the machining program 
in a similar way. And, the complex tool 21 is properly 
driven and moved with respect to the workpiece 17. 
Then, the workpiece 1 7 is turned by the insert 23 so as 
to execute groove machining of outer diameter. And, the 
top end portion of the insert support portion 21 e has the 
above-mentioned recesses 21 h, 21 i and the recess 21 m 
which top end center is in concave shape. Then, ma- 
chining can be executed without the interference be- 
tween the workpiece 17 and the insert supporting por- 
tion 21e of the main body 21a. 

[0078] When recess machining Is executed as shown 
In Fig. 13, the insert 23 is selected, and the B-axis angle 
a of the axial center CT3 of the complex tool 21 is posi- 
tioned at 105*" so as to fix the complex tool 21 and the 
workpiece 17 is rotated at a predetemnined rotational 
number in the direction as shown by arrow M according 
to the machining program in a similar way. And, the com- 
plex tool 21 is properly driven and moved with respect 
to the workpiece 17. Then, the workpiece 17 is turned 
by the insert 23 so as to execute recess machining. And, 
the top end portion of the insert support portion 21 e has 
the above-mentioned recesses 21 h, 21 i and the recess 
21m which top end center is In concave shape. Then, 
machining can be executed without the interference be- 
tween the workpiece 1 7 and the insert supporting por- 
tion 21 e. 

[0079] The above-mentioned embodiments refer to a 
plurality of machining with the complex tool 21 . But, an- 
other machining can be executed by properly selecting 
the insert and properly setting the B-axIs angle a of the 
axial center CT3 as long as the other inserts do not in- 
terfere with the Insert in use. In addition to the above- 
mentioned machining embodiments. 
[0080] Besides, in the above-mentioned embodi- 
ments, the insert and the B-axis angle a of the axial cent- 
er CT3 are automatically positioned according to the 
machining program. But, manually controlled position- 
ing is also possible. 

[0081] Although the insert installed on each insert in- 
stallation face 21 q, located facing each chip pocket 21 d 
is one in the above-mentioned embodiments, two or 
more may be located in addition to one. 
[0082] The present invention is explained on the basis 
of the embodiment heretofore. The embodiments which 
are described in the present specification are illustrative 
and not limiting. The scope of the invention is designat- 
ed by the accompanying claims and is not restricted by 
the descriptions of the specific embodiments. Accord- 
ingly, all the transformations and changes belonging to 
the claims are Included in the scope of the present in- 
vention. 


Claims 

1 . Complex toot to be installed on a machine tool ca- 


pable of executing turning machining and milling 
machining, comprising: 

a main body in a bar shape, installing inserts 
5 on its top end being free to attach and detach; 

a concave portion formed on said main body 
from an outer peripheral portion of said main 
body in a direction of an axial center of said 
main body along said axial center direction from 
10 a top end portion of said main body; 

a plurality of insert installation faces formed on 
said main body, putting said concave portion 
therebetween; and 

said insert installed on said insert installation 
15 face. 

2. The complex tool as set forth in claim 1 , wherein a 
plurality of said concave portions is formed. 

20 3. The complex tool as set forth in claim 1, wherein 
said inserts located putting said concave portion 
therebetween are installed on said insert installa- 
tion portions such that both cutting directions are 
opposite to each other. 

25 

4. The complex tool as set forth In claim 1 , wherein a 
recess is formed on said main body for said Insert. 

5. The complex tool as set forth in claim 2, wherein at 
30 least two inserts having the same cutting direction, 

of a plurality of said inserts located on a plurality of 
said concave portions are provided such that their 
top edges are located with equal distance with re- 
spect to said axial center of said main body. 

35 

6. The complex tool as set forth in claim 2, wherein 
said insert is located such that a top edge of said 
insert offsets to said concave portion side a prede- 
termined distance from a radial face with said axial 

40 center of said main body as its center. 

7. The complex tool as set forth In claim 4, wherein a 
plurality of said recesses is formed per one insert. 

45 8. The complex tool as set forth in claim 4, wherein 
said recesses include a recess formed on said top 
end of said main body, hollowing a central portion 
of said main body. 

50 9. A complex tool to be installed on a machine tool ca- 
pable of executing turning machining and milling or 
drilling machining, comprising: 

a main body; 

55 . an insert for turning machining installed on said 
main body; and 

an insert for milling or drilling machining in- 
stalled on said main body; 
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whereby both turning machining and milling or 
drilling machining can be executed by said In- 
serts installed on said main body without ex- 
changing tools. 

5 

10. The complex tool as set forth in claim 9, wherein 
said insert Is provided being free to attach to and 
detach from said main body. 

11. The complex tool as set forth In claim 9, wherein io 
said Insert for turning machining also serves as said 
insert for milling or drilling machining. 
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